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(54) COUPLING LENS, OPTICAL PICKUP DEVICE AND SEMICONDUCTOR LASER COLUMATING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coupling lens of a plastic material which is 
not changed in the diversion angle of an exit luminous flux even if a temperature 
fluctuation occurs, an optical pickup device which is not changed in an object position 
with respect to an objective lens even if the temperature fluctuates and is not 
deteriorated in the spherical aberration of the objective lens, and a semiconductor 
laser collimating device which can emit stable parallel luminous fluxes even if a 
temperature fluctuation occurs. 

SOLUTION: This coupling lens 2 consists of a plastic material, has a diffraction face on 
which a level difference is formed in a ring band form on at least either one of a first 
face or second face and satisfies the equation &verbar;c1+(c2- 
c1).&phiv;D/&phiv;C&verbar;/fc<0.15 X (mm). The optical pickup device and the 
semiconductor laser collimating device include the coupling lens. 
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I cl+(c2-cl)'*D/*CI/f c<0. 15 
A (mm) 




.1 II 



1 

^ Wet C i ^7 ^7* »; > ^ U >X 

I c 1 + (c 2 - c 1 )-0D/(/)C l/f c<0. 15 
A (mm) 

fl L % cl=l/(n-l) • dn/dt+l/(n-l) • dn/d A • d A /dt- a 
c2=l/A *dA/dt-2a 

f c : UvXV >#ls>X<DM£L%m (mm) (=1/ 
<*>C) 

A : i&g (mm) 

a:*;v7'v >p\s>x<Dm&m&& 

9fffi<D^*»7-<Dfi[JfJfO*^D<b-r-S) 
</>C : iJvXV >?U>X<D^<7- 

[MWSS2 ] dA/d t = 2 X 1 0" 7 r£>£if3cJf 1 
[flMc3B3 ] d A/d t = 5* 1 0- 8 -C^>^fS^l 

u>x-c£>-?r, 

-0. 2 ^mc ^0. 2 
2. 0 ^ f c ^ 2 5 

fc : iJ y 7V>#U>X<Dm& % Rm (mm) 
4 CCfBigtf)* * 7* > >x 0 

*^y >^u>xt*ti*t9 77*ga 

mn u > x<t **t* #*»(c <fc o tf$afei^^»<Dtt^iB 
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2 

a^y >^u>X(Djaeitc. i&»tttc«*jwejiR3ft 

I c 1+Cc 2 - c 1 )♦<*> D/</>C l/f c<0. 15 
A (mm) 

fl U . cl=l/(n-l) • dn/dt +1/ (n-1) • dn/d A • d A /dt- a 
10 c2=l/A -dA/dt-2a 

f c : f) yzfV >#\s>X<om&jm (mm) (=1/ 
<*>C) 

A : ifcg (mm) 

n : *^>^y>^U>X<D®Jf^ 

a : io v V > ? Is > X<Dm&&&& 

<*>D : M9rm<0^ *7 - (0^M£^K:^:tt&*§^te:|nI 

<t>C : t> v7'V >^iy>X(D^y — 
d n/d t : »flaE»4C»r*/B*T**Yfc<0«6 
20 dn/dA: &^{tK#T&ffl^3!{l:Qfl£ 
dA/d t : fflJSS»«C»r**iR<0«S^{t<C)W^ 
[ if 8 ] ;>CSC* SWfcT C t £#§4 <b T £if#Jf 7 
CClBtgCDTfefc: ?>7? 7'gg 0 

(NAo-(l-mo)) 4 -(fo 2 /fc)-l cl + (c2 

- c 1 ) -</>D/0C 1 < 0. 0 1 9 A 
{BU NAo : *t*»U>X(D«ffJB8nftt 
mo : U > X<D«fiS* 

f o : tt®ls>X<DM£Mm 

[ if #s 9 ] si/c-r c <b 4«f» i *if >m s 
30 tcf etScDTfe t: ? * r ^ 

(NAo-(l-mo)) 4 «(f o J /f c)'l c 1+ (c2 

- c 1 ) ^D/</>C 1 <0, 0 1 0 A 

[tfl^gt i 0 ] ^iWCi«:#iit^«*5 
7, 8£/tte9KIB«<D7fct: ^ 
A<0. 00068 mm 

7. 8^/c«9CCtet80!>7tb-^ ^7 7-/i8. 
A<0. 0 0 0 45mm 

2] *i*6«6»w^';>yu>x 

^^s^n/ciHi^ffi^^^^. *4c^«fjK* ^^y 
>yu>xoia^cc s m&ttitmmwj&z titemmm 



3 

-0. 2 ^mc £ 0 . 2 
2. O^f c^25 

flU mc : >^U>X<D{S^ 
fc:^7 >^U>X<Djgj£J®!l (mm) 

m i tcizm 2 ffio^ < ± b-Tjttc^Wtc&Mtf 

I c 1 + (c 2 - c 1 )^D/</>C l/f c<0. 15 
A (m m) 

fiU, cl=l/(n-l)*dn/ctt+l/(n-l)-dn/dA -dA/dt-a 
c2=l/A -dA/dt-2a 

f c : #vzfy >?l->X<DM&m8. (mm) (=1/ 
<*>C) 

A : U-tf ©jfcR (mm) 

n : # ?W > ^ U > Xcd/SJt^ 

dn/dt : ffl^I6tettr4Jfflfr*£<t<7>»te 
[IMOIHIftttJ!!] 

[000 1 ] 

I c 1 +(c 2 - c 1 )*</> D/0C 
fM L . cl=l/(n-l) • dn/dt +l/(n-l) • dn/d A • d A /dt- a 
c2=l/A -dA/dt-2a 

f c : ij y^V >^U>XcD^*ffiBt(mm) ( = 1/* 
C) 

A : iSS(mm) 

n : tJv-JV > ^ U > XCD/SSf ^ 
0D : HJrHB©'*?- <l3»ffi*fiiBteRW4»^tt|5] 
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4 

[0 00 2] 

>ft^u>XkiBij^$n^^, c(D*7 7''j>^i/>x« 
#o. lfti^uo. 2m&<Dm^<DMtoM:i'>x&m^ 

[0 00 3] 

[£PJ!#»S&Lcfc5£T£ISS] ±j&<DX v7'')>yu 
[0 004] ^^*Ce**»IIWDIB««:Ji*. 
[00051 *t ^77''J>yu>X^HttiU/cM 

> x<oHcffijR^7&^^ b o & c t: v ygm . J&V 

[0 00 6] 

WXJClMfc^Jasn^HJrW^WO, <A> 

[0007] 
l/f c<0. 15 A(mm) (A) 

dn/dA : m«SEitlc*l'r2>mVrm&it<Dtt& 

d A/d t rfij^aij^-r^, mm? *>ytm<D$im& 

[0 00 8 ] C<D^^^V>^U>XCCj:n^ ^^7* 

> y u > x^ a u /c*m©«»ft *«iaa^aBicc j: 
sice cfc o r iR^cDS^c » * h ^ »«ti(DK^ t <b ^ 

50 i'^bLft^o 



I 



.1 



(4) 



[0009] d A/d t = 2 x l 0' 7 tLtct * 

±^CDS (A) imtC?t±&1tf£Ul,\ 
d A/d t = 5 x l 0-*tLtctZ. ±^©S 

-0. 2 ^mc ^0. 2 
2. O^f c^25 

f c : 27 * :/ y > ^* u >Xoi*EB(mm) 10 

[ooi n co#?:/y >^u>xtc<£n^ 

■J > 9 U > X2» 6<0Wffi*m<0*JRH £ /c ttJKlBftflDffl 
K£lftCCcfc5^{fc£m!lU mc^S(B)OT 

#pJ#E<b&£ 0 ttc. fc^(C)OTHIK±^^ 

[0 0 1 2 ] «rSS0Srffi«, 2^±©MO@ 

S; (A) , Sfctt (B) &tf (C) ^JS/crJ:^^, *> 

o 2 ^c«±o^c»r * o r Br3t©^a»T* £ HSf 

««ft*3&s*^ci ft £ J: *> Cc :/ U - X\t £ n/c@Sf ffi*5JK 
[0013] ±a(D^7^y>^U>X5S:Wt 

* y y > ^ u > x* a tffijK^ttK: 30 

[0014] *iBH8(D*f v 9T ? :/SHttt, * 

T^H^ot, B?IB# ^ ?*y >^U>X#:7'^X 

W-TS*^3R^*R», ±JC<DS: (A) ^i/ctci* 
[0 0 1 5 ] C<Dftt'v?T v7'l£mc<]ztL^ ii v V 

> y u > x* »m b tc3tM<D& & n tmscsab cc <fc o 
r«<^<t'^fto&i>a>6, #%u>x<DS5ffijRa*s* 

50 
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(B) 

(C) 

[0016] ifc, ±a©*tr^ ^r^^gccfec^r 

(NAo-(l-mo)) 4 '(f oVfc)«l cl + (c2 
-c 1 ) ^D/0C 1 <0. 0 1 9 A 
ttc. (NAo«(l-mo)) 4 '(f oVf c)-l c 1 + 
(c2-cl)'*D/*Cl<0. 0 10A 

fib, NAo :^U>X<D»WHP» 
mo : 3*i»U>X<D*flS?* 

f o :««u>xa>j»*e«i 

[00.17] *fc, ±a©M©SSAit A<0. 0 
0068mm^/ctCi^gi!L< t A<0. 00 0 
4 5 mm*88fc*rc DM£ Ut>„ 

[0018]*^ *»WO)JIJ<0* t: v *?T v 

3fe®^^<7)^^27^^V>^U>X<h^U>X 

t'y V T v 7'gzW-C $> o r % BUS B27 ^''jy^Uy X^ 

>^U>X(DS*ffl^<D^»ft*/t«iR«ftor>^{t 

^P$*J-r /c56cc, HfriB27 ^ ^* y > y u > xcypu < t 

*-st*»H«iB*y^y>yu>x©a«cc % 

r*£9at-7*Ktt. ±^OS; (B) . (C) *s/c-r 
[0019] ccD*t* *^ ^SiCctntf. 27 * ^ 

y > y u > x^ 6 cD^m7fe^<D^uc« ^ /c tiiRmft ©is 

K«±r*^i, 27^^*y >yu>x<D^fS^A^<£ 

tc. f c^S (C) CDTRg«±r*^<!:, 
[002 0] itc. **l8©*a»#U-1f3 y^- 

©ttu-ifny hs?g-c*or, fjiB27ty7*y>^ 



7 

[002 1] I c 1 + (c 2 -c 1)-4D/<»C I /f 
c<0. 1 5 A (mm) 

{& L % cl=l/(n-l) * dn/dt+1/ (n-1) • dn/d A • d A /dt- a 
c2=l/A -dA/dt-2a 

f c : >^U>X<DMo£HgRI (mm) (=1/ 

<t>C) 

' A : *z»<*U-1f©iftS (mm) 
n : io -j 7' *) > ? Is > X<DMVrm 

</>D : HflfffiG)/*?- (|5|Jfffi«:pfDBfCgg:^S»^«lHl 

<t>C : X v 7'V >#\sZsX<T>j*v- 
dn/dt : jafl3C»CC»-r&JB*r*»t<D«^ 
dn/dA : &g^fcCC#T£JSW^^b<DS«^ 
dA/dt : fflfl^»CC»-r*. WrS*8W*U-tf 

[0 02 2] C<0^a»(*U-1f3 h«JBCC<fctl 

&t>. Sot, ^*u-if*>6©**aa^»^D 

[0 0 2 3] *»MCC*j^4*^<ttt. W*« 

c d p d v d cc o i > riaisx^n^ ojfig t T £<fc 5 ts 
£i>:b«9>sn im- h u>X£^ofccDr£>& l) — 

r?t, * f ^ r © 7 ^ f ^ i - 3? «: J: o t ^ 

T£u>xg¥£jgTfe<Dr&£ 0 *»^ccfec*r 

±IB*r«JU>X<DU>X»<k»g((*r. a>^Jb8B*7 
•>^*v>^u>xcr>a^ (-H*r*orfe<fc(rO CCHW 

ttl»J:5tti^*^*^fe©r**. 
[0 0 2 4] ^li«c«5^&t»«KttME»(C». 

CD, CD-R, CD-RW, d>-Video, CD-RO^CD&H 
CD, DVD, DVD-ROM, CVD-RAM, DVD-R, DVD-RW^C7)#a 

dvd, &mzmd&<d? 4 xzwommsssMtwrn 



(5) ^200 1 - 1 597 3 1 

8 

(ClB»Sn3fe:««*|f^-r*C<b*C^. **W^C*5W 
S*bT ^ ^««. SB»/c^*^ttS^/cW*tf 

if^©M^*tf ^/c^ccfflc^ti s tor* r>r feet 
io (DtfflRfB^aff^br^s^^ff^^ccfflc^n^ 

SJfclffl^m^ 80<O««IBfiBflSlftCC*for«iB» 

-y^jgfe, ii©J:^«f7 *y 9^ifiM«dtrfe 

[0 02 6] &tc. Jyv7'V>tnsl'X<D7^X*v 2 
20 WftiLTte, TWMk. #')*U7 a 

[0 02 7 ] 

b i tt*tr v &t v 7'mm.<omm^m^fr^m^^> 

[0 02 8]iHcitct^, *tr^^r y^sat 
30 ^ti(^<D^ft^^-r^^^^ ! J>yu>X2 ^ 
mil aia® 5 ccjtet-r *«« u > x 3 <b . ^ftfsiai^^ 
[oo29]3tk'^7^ zrmm&s me* mnmm 

-T^^-AX^U y ^6<h, ^77'y>yu>X2<»:» 
!B5U>X3<5:OraCCffig$n/cl/4«S*7, 
>X3^Cfj^$tl/c^0 8 t'-A^7*'j7^6i)fe 

=^ffiS4 icDiacciBasn/c^y > k ';^u>X9 

^^^-^7X- h77+>^7^^aX-^10i^ 

[0030] ^-;7 , 'j>yu>x2», «flgtm^e>?g 

f&2ti. ^tt< ife— *©ffiCc»fiW«C<:lR3l3We«3n 

^ 0 i/d^t. ifiu>x«, [5j#T<Dfc#><Du 

«»*at*T v ^ p ffrtcjuyfj «co u > x i -r ^ 0 
[003 1 ] -&&m<D%\z <9&tv y'gkmz. ftvrxv 
50 >^u> x*»re«»4rjpiR-r ^citic £S@^g» 



u 



(6) 



[0 0 3 2 ] ccr\ rae^tttci:^"C^^7"u>^u 

[0 0 3 3]5tf 4 W»U>Xi*9^'J>yi/>X4 10 

[0 0 34 ] **«JU>X(08l«*moC[)^{fc«C<fcS fc *t 
^U>X<D$®iK^Wo (mm*fi(Drms)0m(D 
Kl^dWo/dmo^ *f%U>X(D«ffiiJ§in^^NA 
o. «L*Bi*fo, ITOmo, ^/3ilt* 

[0 0 35] dWo/dmo = ^ • (NAo • (1-m 
o) ) 4 • f o 

[0 0 3 6 ] ftfc, -m3E?t^U>XT > t^rU/c<hC6/8 
(DfflW±0. 0 1 2gflTC*r>/c. (WF#ttWo**»* 
*#[*Jte»-&fc©£-f ) 

[0 037] ^fc ^7^^»;>^U>X(O^J£l8t<D^ 
ftCC £2>ttm I, > X<Dl&m$m<Dmt<Dm& dmo/d 

#eciffii>J*^ iaiHW*cycS»s»6ti*. 30 
[0038] dmo/dfc^fo/fc' 
[0 0 3 9 ]^. SS^ttCCj:4^^^U>yu>X 

■J > ^UyX^ftO^^-^^C = </> B + 4> D<hT<£„ 

[0 040 ] n*JB»r** A^^S, a£«U£3Sffi%, 
ilvW^V l'>X<DML*mt&<D9Ht<D$t'& df c/d 40 
[0 04 1 ] 

df c/dt = -fc J -d cf>C/d t 

= -f c l • (cl • </>B+c2 • * D ) 

fl L , cl=l/(n-l) * dn/dt+l/Cn-1) * dn/d A • d A /dt- a * 

(NAo-(l-mo)) 4 '(f o l /f c) 
0. 0 1 9 A 

[0 05 2 ] ±2tf>5£ ( 1 ) <DM%&mc&H. MBLtifi 

mtLxh. xm<D2ifc*£trv7v>#is>x<Dm& 
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c2=l/A -dA/dt-2a 

[0 04 2] */c«. <*>B = </>C-</>D£fflC>£<t, & 

[0043] df c/dt=-f c (cl+(c2- 
c 1 ) * <*>D/<*>C) 

[0 044] &L±i*±tbZ>£. C(0*(c*5t^TSK^ 

mMO r m s ) tt^SSttt*. 

AWo = (dWo/dmo)' I (dmo/d f c)-(d f 

c/d t )-At I 

[0 04 5 ] CCt, »ffl««:^r. BP%, *PB9U>X 
CMWBBBD»*NAo=0. 6, fiSS^fo=3m 
m, gKS^*mo = 0, «»4/8 = ±0. 12. i"T4 
t % 

dWo/d m o - ± 0 . 047 (mm) 

[0046] *9^»J>yi/>XOjft*JEl*f 
c = 2 0 mmit^i, 
dmo/dfc=-0. 007 5 (mm 1 ) 

[0 04 7] gg?:A = 6 5 0 nm, tv-jV'V> 

#\s>X<D®ftm*n= 1 . 5 4 1 1 3 . «B^ffi»* 
a=7xi0-\ Itr*©iRSE»4dn/d t = - 

i. 2x i o-\ ^#u-if©«ii!«cDafl3a** 

dA/dt = 2xio-\ S»£<btcJ:&H*T*aMb£ 
dn/dA=-38iTSi, cl=-2. 97x10 
"\ c 2 = 1 . 6 8X1 0- 4 <b&£o 
[0 04 8 ] his. *77'U>yu>X^i{ri^0 
&C»«c6tf. dfc/dt = 0. 00 59r$>^ At 
= 3 ORt-TZL. 

AW o = 0. 047X| (-0. 0075) XO. 00 
59X3 01= 0. 0 0 0 0 6 2 mm= 0 . 09 6A 
ittO. ^Isis + JMOmmO. 07Arms<fcOM 

iru5 a c<D^{b«^^^ ! ;>^u>x<DM^^ 

[0 04 9 ] *»98CC<ttitf. *^'J>^U>X(Cl 

[0 05 0] IP*>, »»U>X<D»»tt»flDieffl«a&«: 

0 £ O . 3 OgCDj&g^tijK^tUT, SffilR^CDSfc 

0. 0 7 A >(dWo/dmo)- I (dmo/d f c)- 
(d f c/d t )-3 0 CC) I 

c<D&cmz<Dm&*mi<>%±, 3m>s: ( i ) a*f#6ft 

[0 0 5 1 ] 

1 c 1 + (c 2 - c 1 ) -*D/*C I < 

(1) 
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(7) #^2 00 1 - 1 59 7 3 1 

XI 12 
£o ^S(2) Wc-TCi^OS^U^ * * C0 05 3] 

(NAo-(l-mo))«-(fo a /fc)l c 1 +(c 2 - c 1 )*<*> D/<t>C I < 
0. 0 1 0 A (2) 

[0054] $t *7 >^u>x<h Lrcon^w ^o%br? ^r? ^tc^fjcsrsts/cfetcti, ^cd^;(3) 

0. 6, I«foM. Omm. 8WS*«:mo = 0* [0 05 5] 

I c 1 + (c 2 - c 1 )-(/>D/0C |/f c<0. 1 5 A (mm) (3 ) 
[0 0 5 6] iOa*0<tt*(OS (4) i * [0 05 7] 

I cl+(c2-cl)-*D/*CI/fc<0, 0 3 7 A (mm) (4) 
[0 0 5 8] 5 htcmZ O < tt#©5£ ( 5 ) 4«fcTC -A- [0 05 9] 



I c 1 + (c 2- c l)-<*>D/</>C 
[0 06 0] #*:/y>^U>X(D{S=£mc 

(6) . (7) <mmz*ft*timtcTc±tfimmm-c<> 

- 0. 2 ^mc ^ 0. 2 

[0 06 2 ] 

2. 0^fc^25 
[0 06 3 ] C<D*B^ m c#5S (6 ) OTE«±t^ 
Si, ^^^U>yu>X(D^!i^#<tt6-r. ±IB 

[0 064] ^/c f c#3C (7) <DTR«±r** 

[0 06 5 ] B*mwno>nM#ii/h&ft«&H 



/f c<0. 0 0 9 A (mm) (5) 
[0 06 1] 



(6) 



(7) 

WV*2>. CO/cfeKl*WgA^ 4 A<0. 00 0 
68mm, J:0S^b<«, A<0. 00 045mm, 

[006 6] 

(tc^xmmmi. 2. 3*Kwr*. suswi. 2« 

I«SS6 50 nm, 5USt*J3 ttS3ifcg4 0 0 n mt 

30 CDS? ( 1 ) 0Ofit*7}Vr. 
[0 06 7] 

[SI ] 









$8S#3 


A (hid) 


650 


660 


400 




0.107 


0.188 


0.1B8 


f c (mm) 


140 


8.0 


8.0 


mc 


0 


0 


0 




0.0316 


0.080 


a 132 


<1>D 


0.03 IS 


0080 


0.132 


dn/dt 


-1.2*10-* 


-1.2* lO* 


-1.2*10* 


dn/dA 


-38 


-38 


•160 


d A/dt 




2* 10* 


5*10* 


N 


1.54113 


1.54113 


1.6244 


a 


7*10" 


7*10* 


7*10* 


c 1 


-2.97*10-* 


-2.87*10-* 


-3. 14*10-* 


c2 


L68*LO* 


1.68*10-* 


-1.6*10* 


I cl+ <c2-cl) * £D/4 
C 1 /fc 


6.4* 10* 

(=0.0096 A) 


7.6*10* 
(=0.00012 A) 


2J2*10- T 
(=0.00055 A) 


*J<feV>X€;NAo=0.6, f 
o=3mm, mo=0 iz Vfzfi^<D 


7.5*10* 
<=0.011A) 


8.7*10* 
(=0.000 13 A) 


2.6*10* 
(=0.00065 A) 



[oo8 8iafc mmm3-cte. mnmi. 2cc<*> 



50 



[0 06 9] *fc. Sftnt^OjHR&MR* ( h ) r 



(8) 



13 



[0 07 0] 

4>(h) = b2-h , + b4'h 4 +b6-h*+ • • • 
tctcL. h : 3fett^6(Offi« 

b 2 , b 4 , b 6 . • • : %mmm<D%$k 
coo7 n */c $mm&x<D3txm& . 

[0 07 2] X = (h 2 /r)/(l -(1+K)h l 
/r J ))+A2-h l +A4*hHA6'h 6 + - • • 
(SU A2, A4, A6, • • • : #HcffiflM& 10 

k : nm<&& 
[0073] (mmmi) 

[0 0 7 4 ] «2CCjgJfe«l<Z)U>X7 ? -^«:7S'r. ft 
*>\ ««SA 6 5 0nm©if, «U&iE 

fcl4. Omm, *««JHn»NA0. 10 7t** 
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So 

[0 07 5] 

[0076] mztemmm 1 7^»j>^u>xou 

>XKffi0-C^>D, 03«S6feWllCD^^^ , ;>^U> 
XOSffiiRMiar** (SfiSSA 6 5 0 n m, %Mm 
HOKNA0. 1 0 7 ) . H3*»6Httttl®*?^U 
>^U>XttiS»IA = 6 5 0 n m"CS»«:ii^ 

[0 07 7 ] <XJ£0!l2> 

[0 07 8)13 tC^iM 2 © U >Xf - ^ 4*to & 
4b\ 3tl<Dj|Q. *fi«fiA 6 5 0nm<Di*. M^SS. 
Sf c8. Omm. *«ffl!lHiP»NAO. 188^ 

So 

[0 07 9] 
[*3] 





R 


d 


o 

(A=650nm) 




(trans© 




OD 


CO 






OBW) 




QO 


0.000 










7.5161 


1.500 


1.54113 


56.0 


2 






17.0792 


1.000 












CO 


0.950 


1.51405 


64.1 
















•i 






CO 


S.18B 



















K = 0.00 
A4 = 3.6555 xio-3 
A6 = -3.6276X10 3 
As = 1.5313 XIO" 3 
Aid = -2.3406 xiQ u 

[0 0 8 0 ] 04«H*fe^J2<D^7 >^»;>^U>X<DU 40 

x<Dwm&mmx$>z> (iwsa 6 5 0 nm, mm 

iBP»NA0. 1 8 8) o MS&b9mm2<D*-j7'V 
>?U> X-CltZmm&g: A = 6 5 0 n m^#tt:«ffiiK 

[0 0 8 1] <HJ6#J3> 



to - -4.0000 xiO* 2 
b4 = 1.8213X10° 
t» = -1.9453X10-3 
bs = 8.2029 x 10^ 
bio = -1.2531 x 10 * 

[0 08 2] ^4CC|||te^j3(DU>X7 r -^^To ft 
*5> 3U<DiI9, *ffi«fiA4 0 0nm©<!:*, 80&ffi 
if c8. 0mm s M1TONA0. 1 8 8 r& 

So 

[0 08 3 ] 
C«4] 



C9) 
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R d n T^ift 

(A=400mn) 


ray) 

2 


CO QO 

oo 0.000 
3.0003 2.000 1.5244 56.0 
1.7236 4.780 



J 



s 



K = 1.0737 

Aa = 1.0909X10° 

As = -5.8375X10-3 

As = 13552X10- 3 

Aio = 6.5016x10 5 

XcDEJcSiRM0r#>£ (IilgA4 0 0nm, jftKffiJ 
BSP»NA0. 188), 07#>6*S6^<D*7*:/U 
>^l/>Xr«lfMA - 4 0 0 n mr5fi5»CC«ffiJR 

[0 0 8 5 ] «±<Dj|l6WK:*5l»T«\ ##SiJH(DlBl5rffi 
[0 0 8 6] 

U > X<£>J£®JfXM#^t L & O fc* T * 



ba = -6.6000*10 2 

b4 = 5.4557 xio- 3 

bs = -4.8068 X 10* 

ba = 9.9355 X 



[an *«w«c j: zmifcoimmoyt tv^r ? 
[02] ^mcommmm^^mmm 1 <d* ? y 
m 3 ] mm 1 <d*> v ? »; > 9 \s^x<owm&st a - 

6 5 0 n mCC»*-£S*ffiiKMiar *S. 
[04] *^<D^<^«CC^^SjafcW2<D*^y 

i ;>^u>x<£>u>x»?ffi0-e&£ e 

[05 ] H^2CD^7^^';>^U>XcDSiSI^SA = 
6 5 0 n m&t#T&££MiKil0r#>£ o 
[0 6] *aW©HJ6©»«CC3^^SIU6« 3 * y 
V > ^ U > X<D U > XKS0X? & £ 0 
[07 ] ^S§#J3<D*7 ^^«;>yu>X(DSii^SA = 
4 0 0 n mK#T&S<MiKM0T&& o 
[^cOSiW] 

1 mmtois-ir oss) 

2 ijvy'*)>?u>x 

3 *H29U>X 

4 Tfctfcffi^ 

5 tffai^s 

l l 3fct&»fBiaiK(* 



[06] 
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can 



[02] 



[03] 



5] 





NA0.107 



NAO 188 

1.00 



650nm 



650nm 



I 1 1 1 1 

-0.010-0.005 0.0 0.005 0.010 

(mm) 



0.75 



0.50 



0.25 



I T 1 1 1 

-0.010-0.005 0.0 0.005 0.010 

(mm) 



[H4] 



[07] 




NAO 188 
1.00 



400 nm 



- 0.75 



0.50 



- 0.25 



I 1 1 1 l 

-0.010-0.005 0.0 0.005 0.010 

*£@JR2£ (mm) 



2H087 KA13 LA25 NA08 PA01 PA17 
PB01 Q403 QA07 QA12 QM5 
0^31 QA32 RAO 5 RA13 RA42 
RA46 UA01 

5DH9 AA09 AA21 BA01 DA01 DA05 
EC01 FA05 3A02 3A04 3B03 

9A001 KK13 KK16 



